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The concept of sustainability has clearly won the support of the public; the problem is 
how to operationalize the principles.  This research is an initial attempt at the kind of 
empirical work that is lacking in the planning literature on sustainability.  
 
This study focuses on two indicators of sustainable development and compares them 
using Vienna as the common application.  Common measuring methods are important 
means for the operationalization of sustainability. The first, genuine savings, is a type of 
green accounting that expands the traditional notion of savings by including the depletion 
of natural capital and investments in human resources.  Vienna was found to have a 
distinctly positive genuine savings rate of between 15 and 20 percent of the annual gross 
regional product.  The second method, plan evaluation, used six sustainable development 
principles to gauge how well Vienna’s comprehensive plan addresses and balances the 
needs of sustainability.  Although the plan does not balance all of the principles it does 
include them all and was therefore deemed as a positive step towards sustainability. 
 
While Vienna is the direct subject of the analysis, the techniques presented here have a 
wider appeal – as they can be applied, with vigour, in most cities of the world.   
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1  Introduction  
 
More than 178 nations, including Austria, signed sustainable development agreements at 
the 1992 United Nations Conference on Environment and Development (UNCED) (UN, 
1992 a).  This conference based its understanding of sustainable development on the 
report of the Brundtland Commission.  This argued that current development choices, by 
exploiting and degrading the environment, might diminish the well being of future 
generations.  Further, it emphasised the extent of overlap and the bi-directional nature of 
linkages between the economic and environmental spheres of development (World Bank, 
1997, Chapter 1 and WCED, 1987).   
 
Sustainable development has become a unifying theme that clearly connects long-term 
economic development, ecological limits and basic human welfare (Ruckelshause, 1989). 
If regions take the challenge of sustainability seriously urban development patterns would 
be more environmentally compatible, economically efficient and socially equitable 
(Berke and Kartez, 1995).  In this sense, sustainable cities would meet many of the 
criteria of entrepreneurial cities (i.e. able to attract and retain workers due to a high 
quality of life) (EU, 1996). 
 
Since the UNCED, the use of the term ‘sustainability’ and similar variations has 
proliferated.  All levels of government, non-governmental organisations (NGOs), the 
public and, more recently, private corporations have been using these terms freely and 
regularly.  Political parties from all spectrums have declared their commitment to 
achieving sustainable development.  However, Myerson and Rydin (1996) and Campbell 
(1996) point out that no one is opposed to sustainability.  It is a concept that spans a wide 
range of economic, social and environmental interests and is often spun to agree with any 
position.  The ambiguity of the concept is what makes it so attractive to many.  This 
ambiguity can be advantageous as it provides fodder for debate and pushes sustainability 
questions into the political realm, where some argue it should remain (see Buckingham-
Hatfield and Evans, 1996 and Haberl and Schandl, 1998). 
 
Although decisions involving sustainability should be openly discussed at the community 
and all political levels, the debate urgently needs focus and better tools for analyses.  
Holmberg and Sandbrook (1992) have counted 70 different definitions of sustainability 
and Lafferty and Eckberg (1998) find that national governments are confused at how to 
implement the recommendations agreed to at the UNCED.  Simply defined broad goals 1      Introduction      2
are not enough – indicators are needed to measure progress towards sustainable 
development.   
 
 
1.1 Regional  Analysis 
 
Social, environmental and economic issues clearly require national and supra national 
monitoring and regulation.  Examples of such important issues include human rights 
agreements, CO2 reductions, ozone depletion and exchange rate regimes
1.  However, 
many factors affecting sustainability – including many of the problems addressed by the 
UNCED – have their roots in local activities (UN, 1992 b, Section 28.1).  Daily personal 
activities (i.e. method of transport to work, lifestyle activities and access to education) are 
often decided at the regional or local level.  Environmental and health impacts from 
pollution are also typically borne at the local level (Oke, 1987; Oke and Hay, 1994; and 
World Bank, 2000).  In the United States, the processes of devolution and deregulation 
have moved much of the funding and power for programs affecting land use from the 
federal to the local level (Kaiser et al., 1995 pg. 19).  In the European Union (EU) regions 
are thought of as important platforms for political and social goals and are frequently able 
to change more rapidly towards sustainable development than are nations (ESEE, 2000).  
 
A major section of the UNCED is the Agenda for the 21
st Century (Agenda 21)
2.  This is 
a comprehensive action plan to be enacted globally, nationally and locally by the United 
Nations, governments and major groups.  The focus of the Agenda is every 
environmental issue affected by humans (UN, 1992 a).   
 
Section III of the Agenda is devoted to strengthening the role of major groups in 
environment and development decisions.  Of these groups, the Agenda argues that local 
political authorities, i.e. municipalities and regional governments, are in the best position 
to implement measures aimed at sustainability.  Chapter 28, known as Local Agenda 21, 
therefore is devoted to local political authorities and specifies that each local authority is 
responsible for adopting “a Local Agenda 21” (UN, 1992 b).   
 
                                                 
1 Sources: Pearce and Warford, 1993; Daly, 1994; Caramazza and Aziz, 1998; IMF, 2000. 
2 The two other sections were the Rio Declaration on Environment and Development and the Statement of 
Principles for the Sustainable Management of Forests. 1      Introduction      3
Local Agenda 21’s goal is to ensure that all issues that can be addressed at the lowest 
level of governance, in effect, are (Lafferty and Eckerberg, 1998 and UN, 1992 b).  
Within the European Union, this sub-national or regional approach has also facilitated 
cross boundary discussions between regional governments.  Chapter 28 argues that this 
cross boundary communication, which is best done at the local level, is an essential 
method of social learning (Lafferty and Eckerberg, 1998). 
 
Finally, research into measuring the level of sustainability at the regional level is required 
for no other reason than to investigate a common assertion that it impossible for cities, as 
importers of mass quantities of raw materials, to be sustainable.  Often the notion of 
sustainability and cities are treated as an oxymoron (see Hough, 1994; Neuman, 1999; 
and to a lesser extent, Matthews, 1996). 
 
 
1.2 Why  Vienna 
 
Agenda 21 calls for developed countries to take the lead in the process of identifying 
unsustainable practises (UN, 1992 a).  The assessment of cities in developed countries is 
an important first step so that the indicators can be clarified before use in developing 
countries.  Vienna is one of the oldest and most prosperous cities in the world.  It has 
been cited by both professional researchers and the media as one of the most liveable 
cities in the world (Bula and Ward, 2000).  More than many cities, Vienna has had a long 
history of thoughtful planning and has heavily invested in environmental protection and 
in built, social and human capital.  These are important components of sustainable cities.  
If this research finds that Vienna’s level of sustainability is low to negative, prospects for 





This study employs two distinct approaches for measuring sustainability.  By utilising 
more than one indicator, the relative accuracy of each is also assessed.  The two 
indicators are genuine savings, a type of green accounting developed by environmental 
economists, and plan evaluation which comes from planners in the United States. 
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Genuine savings is an accounting method which has been primarily used to assess the 
wealth of nations.  It expands the traditional measure of wealth (produced assets) by 
including natural capital and human resources.  Simply, a region is sustainable if it is 
investing at least as much into some combination of the components of wealth as it is 
spending. 
 
The public have increasingly placed more weight on plans as the tool to achieve 
sustainable development (Berke and Manta, 2000).  Indeed, plans are a planner’s primary 
tool for influencing future growth and development (Dalton, 1989).  The quality of the 
plan is a good indication of the importance that the planning department, the local 
government and the public have placed on the goals promoted by the plan.  Therefore, an 
evaluation of how well a plan addresses components of sustainability is a good 
approximation of how the city addresses the needs of sustainability. 
  
Plan evaluation is a method of assessing municipal or regional comprehensive plans.  In 
general, plan evaluation is a measure of how well a plan integrates any chosen concept 
into its goals, policies and recommendations.  In this case, it measures the extent that six 
sustainable development principles, developed by Berke and Manta (2000), are included 
within Vienna’s comprehensive plan.   
 
It is important to note that these indicators are only two, of the many that are available.  
Any type of green accounting cannot account for the total amount of goods consumed nor 
can it detail all investments.  Plans are only one step towards plan implementation which 
can take many years and in the interim changes are often made to the plan.  
 
However, despite these imperfections these two indicators are the best available.  Further, 
any multiple indicators chosen for this task should point to the same direction of 
sustainability (i.e. positive or negative) – this is what this paper tests.  In short the process 
developed here, of utilising two specific and distinct indicators to examine the same area, 
is a first cut approach at an empirical analysis that has been lacking in the planning 
literature on sustainability.  If the two measures do not point to the same direction of 
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1.4 Research  Question 
 
The research questions are: 
Do the two indicators of sustainable development, genuine savings and plan evaluation, 
appraise Vienna’s level of sustainability similarly?  Additionally, are the performance 
principles used in plan evaluation in the US appropriate for assessing Vienna?  What are 
the policy implications of these findings? 
 
Two analyses will answer these questions.  The first will be to determine Vienna’s rate of 
genuine savings as a percent of Vienna’s Gross Regional Product (GRP)
3.  The second 
will be to determine how well Vienna’s comprehensive plans incorporate the six 
sustainable development principles, developed by Berke and Manta (2000). 
.
                                                 
3 Note: Except where noted otherwise, GRP is defined equivalently for Vienna as GDP is for Austria. 2    Understanding Sustainable Development      6
2  Understanding Sustainable Development 
 
2.1    Defining Sustainability 
 
On the surface, the concept of sustainability is simple.  The Bruntland Report (WCED, 
1989) provides a popular definition: 
 “...Development that meets the needs of the present 
without compromising the ability of future 
generations to meet their own needs.” 
This definition has gained widespread use primarily because it has been adopted by the 
United Nations and Agenda 21 (Lafferty and Eckerberg, 1998).  It is also sufficiently 
vague so that all parties, despite differences of opinion at a more detailed level, can 
support the concept. 
 
However, disagreements arise once parties move from this simple definition to 
implementation.  Berke and Manta (2000) state that there has been no general agreement 
on how to apply the concept.  Indeed, Holmberg and Sandbrook (1992) have counted 70 
different definitions of sustainability.  Campbell (1996) compares the concept of 
sustainability popularised by the Bruntland Report and embraced by planners with the 
vague, idealist comprehensive plans of thirty years ago.  He suggests that the fascination 
planners have with the concept is built upon a romanticised view of pre-industrial, 
indigenous, sustainable cultures - a view that serves little use today. 
 
Given this widespread confusion tracing the origins will prove useful as will a 
clarification of the two main terms involved (sustainability and sustainable development). 
 
Sustainability vs. Sustainable Development 
In the mid 1990s there was an attempt to distinguish between ‘sustainability’ and 
‘sustainable development’ (see Maclaren, 1996).  It was suggested that sustainability 
should be thought of as a desirable state or set of conditions that persists over time and 
that sustainable development is a process by which sustainability can be attained.  
 
This approach can be interpreted to imply that successful sustainable development will 
ultimately lead to a static, utopian state of sustainability – which is without any 
development (i.e. to improve or bring to a more advanced state).  Some may hope for 
such a non-development state, but I do not.  The goal of sustainability should not be 2    Understanding Sustainable Development      7
thought of as a fixed, steady state target.  Rather sustainability is in a constant state of 
flux - as problems are solved new ones occur.  Adaptive and flexible management 
approaches are needed to respond to the social, economic and environmental conditions 
in which problems arise.  To be fair, Maclaren most likely did not intend for such an 
interpretation – but others may have adopted the non-development interpretation. 
 
On a more practical level, since 1996, the terms sustainability and sustainable 
development have become intermingled in the literature.  It would be unrealistic to 
disentangle how each author used these terms.  Readers simply have to distinguish 
between the meanings, if there are any differences, by context.  This paper uses the terms 
interchangeably, as did Pearce and Warford (1993) and Pezzey (1992) in his piece that 
laid out the definitions of sustainability.  The fact that these publications included 




2.2    History of Sustainability 
 
Origins 
The notion of sustainability came from the field of forestry, which originated in 
Germany.  The German words “nachhaltige forstwirtschaft,” meaning sustainable 
forestry, were coined by Von Carlowitz in the 18
th century (Haberl and Schandle, 1998; 
Moss and Grunkemeyer, 1999; and Davis, 1996).  At that time however, the definition 
was purely economic, not what could be termed biological sustainability.  The 
maintenance of existing levels of biodiversity was not a consideration (See Box 2.1 – 
Economic not Biological Sustainability). 
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Modern History 
Sustainable development and the interdependence of the economy and the environment 
grew out of the “Limits to Growth” debate of the early 1970s (spurred on by The Limits 
to Growth by Meadows et al., 1972).  This debate discussed whether continuing 
economic growth would inevitably lead to global environmental collapse.  By the late 
1970s scholars agreed that economic development could be sustained only if 
development were to take into account its dependence on the natural environment 
(Pezzey, 1992). 
 
The term sustainable development was first used in 1980 by the International Union for 
the Conservation of Nature (IUCN) in the World Conservation Strategy (Pezzey, 1992 
and Kopfmüller, 1993).  However, the term entered the mainstream with the publication 
of Our Common Future, also known as the Bruntland Report (WCED, 1989).  
 
Since the Bruntland report, much work has been done to try to narrow the interpretations 
of sustainability.  Some environmental economists have favoured a definition of 
sustainability as “opportunity.”  Under this framework, sustainability would be achieved 
if the set of opportunities available to present and future generations is maintained or 
improved.  Munasinghe (1993) argues that preferences and technology are not held 
constant through successive generations, so preserving a constant value of the asset base 
could be redundant.  Serageldin (1996) offers this definition: 
 
“Sustainability is to leave future generations as many 
opportunities as we ourselves have had, if not more.” 
Box 2.1 - Economic not Biological Sustainability (Biodiversity) 
 
Dr. Peter Schutt explains how the concept of sustainability was first applied to forestry in 
Germany: 
“In a rotation period of 100 years, a quantity of timber equivalent to 1/100 of 
the total volume is cut every year.  By this procedure permanent economic use 
of the forest is guaranteed.  Foresters called it "nachhaltige nutzung" 
(sustainable use) or "nachhaltigkeit" (sustainability).  So, in its original forestry 
meaning and in its long, long practical application, the term sustainability has 
to be understood as an economic concept.  This had little to do with biological 
sustainability.” 
(Source: Rattray, 1999) 2    Understanding Sustainable Development      9
However, at this definition of sustainability has failed to narrow the range of 
interpretations of sustainability any more than the definition provided by the Bruntland 
Report.  For instance, if you held that the maintenance of biodiversity was vital to 
sustainability both definitions could be interpreted to correspond.  Under the Bruntland 
Report’s definition you could state that biodiversity was necessary so as not to 
“compromise the ability of future generations to meet their own needs” (see Box 2.2 
What is Biodiversity?).  Using the definition of sustainability as opportunity for future 
generations you could argue that the preservation of biodiversity allows the system to 
retain resilience by protecting it from external shocks and therefore sustainable 
development requires no loss of biodiversity. 
 
Taking the opposite tack, both definitions also allow those whom believe that some level 
of biodiversity (a component of natural capital) can be replaced with other forms of 
capital to do so and still claim development to be sustainable.  The relationships between 
biodiversity loss and diminution of human welfare are unclear.  This is one example of 
how differences in the degree of “substitution” may influence what is meant by 
sustainability.  Other examples would include substituting increased levels of education 
Box  2.2 - What is Biodiversity? 
 
Biological diversity, commonly shortened to biodiversity, encompasses all species of  
plants, animals, and microorganisms; the genetic variability within these species; and the 
ecosystems and ecological processes that form and sustain them.  
 
Biodiversity can be measured at three levels: 
1.  Ecosystem diversity - the variation in groupings of species and their habitats across 
space; 
2.  Species diversity - the variety of different species; and 
3.  Genetic diversity - the genetic variability within a species. 
 
Although biodiversity is often measured simply by counting the total number of species, 
their variety is also important.  Introducing new, exotic species might increase the local 
species count, but it does not increase overall biodiversity.  On the contrary, introducing 
exotic species, disturbing habitat or allowing natural weed species to invade may occur at 
the expense of native species (endemic) that may be rare, threatened, or localised in their 
distribution.  This will result in a net loss in overall biodiversity. 
(Adapted from Pagiola, et al. 1998 and Pearce, 1995) 
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for a decrease in short-term financial gain.  Section 2.3 explains the concept of 
substitution and the different forms of capital. 
 
Beyond Simple Definitions 
On a more detailed level, the concept of sustainability as opportunity is useful.  It has 
become one of the two main concepts that help us understand sustainability - the other is 
the Sustainability Triangle (discussed in Section 2.4).  Both are similar in that they 
recognise the interdependence of the different types of capital. 
 
Economists typically start discussions of sustainability with the concept of opportunity, 
perhaps because they are comfortable with its unit of analysis: capital.  Planners use the 
Sustainability Triangle as it parallels their historical call for balance in dealing with 
development issues (Kaiser et al., 1995).  The next sections explain in detail both 
concepts and their associated terms. 
 
 
2.3    Sustainability as Opportunity 
 
Sarageldin (1996) suggests that capital is the measure of sustainability and that income 
based on the depletion of capital is not sustainable and should not be accepted as income.  
He further stipulates that capital has to be defined in per capita terms so as to provide as 
many, if not more, opportunities for future generations.  Under this Hicksian-style 




Capital, in the broadest sense, can be defined as all goods produced by either economic or 
natural systems that are used as inputs to produce other goods or services.  In 
combination with labour, it forms the basis for production.  Capital's primary role in the 
economy is to improve the productivity of labour as it transforms natural resources into 
wants-and-needs-satisfying goods.  Traditional definitions of capital did not include the 
inputs of natural systems because they were so abundant that their costs were negligible – 
this is no longer the case. 
 
                                                 
4 John Hicks (1946) defined income as the surplus value (value added) that was produced in a given period.  
The term ‘Hicksian income’ is often used to describe this. 2    Understanding Sustainable Development      11
More recently capital has been classified into four types:  Human-made (built), natural, 
human, and social (see Box 2.3 – Types of Capital). 
 
Sustainability as opportunity translates into providing future generations with as much 
per capita capital as the current generation has, if not more.  The four types of capital are 
partial substitutes and partial complements.  Serageldin (1996), Pearce and Warford 
(1993) and others accept that the composition of the capital will change between 
generations.  They also accept that there are limits of substitution.  Clearly, a world 
without any one of the types of capital is difficult to conceive of.  The issue comes down 
to how much substitution is permissible or desirable.  Planners typically maintain that 
balance is required and that at the very least the carrying capacity of the environment 
must not be exceeded (Kaiser et al., 1995).  It is useful to know where one stands on the 
issue of substitution.  The concepts of strong and weak sustainability help in this regard. 
 
Substitution – Strong to Weak Sustainability 
There is a continuum of opinions on the degree to which human-made capital can 
substitute for natural capital.  This is equivalent to the range of opinions on where 
sustainability lies within the Sustainability Triangle (see Section 2.4 – The Sustainability 
Triangle).  On one end of the spectrum are proponents of weak sustainability and at the 
other those in support of absurdly strong sustainability.  Of course, there are numerous 
Box 2.3  - Types of Capital 
 
There are at least four types of capital:  
1.  Human-made or Built Capital 
This is the kind usually considered in financial and economic accounts 
2.  Natural Capital 
This consists of both resources for extraction and as a sink for wastes 
3.  Human Capital 
This consists of investments in education and health of individuals 
4.  Social Capital 
This is the institutional and cultural basis for society to function 
(Adapted from Sarageldin, 1996 and Warford and Pearce, 1993) 
 
Often these four are summarised by three types (Economic, Environment and 
Social).  Social in this sense includes human-made and social capital.  These, not 
coincidentally, correspond with the corners of the Sustainability Triangle (see 
Section 2.4). 2    Understanding Sustainable Development      12
positions in between these two extremes (see Figure 2.1 – Weak and Strong 
Sustainability). 
 
















Weak sustainability requires that the overall capital stock does not decline over time.  It 
assumes that substitution between the two forms of capital is what matters and is not only 
possible, but in fact desirable (Atkinson et al., 1997 and Holland, 1997).  Weak 
sustainability does not encapsulate many crucial concerns of sustainable development.  
Atkinson et al. (1997) argue that the loss of unique components of natural capital 
(biodiversity for example) has uncertain and potentially irreversible effects on human 
wellbeing. 
 
The primary interpretation of strong sustainability is that there are minimum 
requirements for the maintenance of at least parts of the natural capital stock.  Further, 
that it is the existing stock that should be attempted to be conserved
5 (Atkinson et al., 
1997).  Daly (1995) and Holland (1997) define “absurdly strong sustainability” as a state 
                                                 
5 However, Holland (1997) argues persuasively that there is no difference between weak and strong 
sustainability.  Weak sustainability allows for substitution provided human welfare does not diminish.  
Strong sustainability allows, but does not encourage, substitution up to a critical threshold.  He suggests 
that by definition human welfare will dictate this threshold and therefore weak and strong sustainability are 
the same.  This is a good argument.  The conceptual distinction between strong and weak sustainability is 
maintained however because it serves as a useful tool to communicate basic differences in positions.  
Weak Sustainability 
(Full Substitutability 




between natural and built 
capital) 
This paper’s position for 







nature even when 
substitution is 
possible) 2    Understanding Sustainable Development      13
where no changes can take place.  In other words, no species could go extinct nor could 
any resource be extracted.  “Absurdly strong sustainability” is simply the view of 
preservationists, which are only valid if society places sufficient value on the resource in 
question
6.  It is not an important part in the calculations of sustainability and is mentioned 
simply for clarity. 
 
This research takes the position that human-made capital can substitute for natural capital 
up to the point where the environmental carrying capacity is reached.  Thus, it assumes a 
relatively weak sustainability position.  This is justified because the research area, 
Vienna, is a city with low biodiversity values and a population that is relatively aware of 
the city’s environmental health.  This perspective should not be the case for research on 
areas of rich or important biodiversity, nor areas where citizens may be unaware of 
environmental degradation that would cause large-scale impacts to their welfare.  Kosz 
(1998) notes that national investigations of sustainability (where biodiversity is a greater 




2.4    The Sustainability Triangle 
 
The second conceptual approach that is useful at helping to understand sustainability is 
the Sustainability Triangle.  This approach has its roots in the UNCED, which attempted 
to integrate multiple values to confront the challenges of degraded environments, poverty 
and differences in access to social goods.  These values have become known as the “three 
E’s” of sustainable development: environment, equity and economy (Berke and Manta, 
2000).  The Sustainability Triangle is also composed of these three values, although it is 
more common to refer to equity as social (see Figure 2.2). 
 
The Sustainability Triangle is a concept that visualises the call for balance that planners 
state is vital in dealing with competing interests (see Kaiser et al., 1995 and Neuman, 
1999).  Progress towards sustainable development can only occur when projects are 
conducted from within the shared circle. 
                                                 
6 By value I mean the net of all values including, but not limited to, the traditionally non-market values 
related to the indirect use value (ecological functions), the option value and the existence value. 2    Understanding Sustainable Development      14
 

















(adapted from Munasinghe, 1993; Berke and Kartez, 1995 and Campbell, 1996) 
 
Environmentally Sustainable Development 
Two important principles are generally associated with environmentally sustainable 
development: the resource extraction rate must not exceed the resource regeneration rate 
and the waste production rate must not exceed the natural assimilation rate of the 
ecosystem (Ramieri and Cogo, 1998).  For development to be environmentally 
sustainable over the long term the natural carrying capacity (aided or not by technology) 
cannot be exceeded. 
 
Some suggest that this corner of the triangle should be the first to be realised (Maclaren, 
1996).  I disagree.  It may be in the best interest of the area to “borrow” against their 
future by maximising their economic growth or by heavily investing in education by 
shifting resources that would otherwise be allocated for environmental protection.  Poor 
economic conditions have forced many people to leave environmentally healthy places.  
The Atlantic Provinces of Canada with their average of 16.12 percent unemployment is a 
Environment
•  Efficiency 
•  Growth 
•  Stability 
•  Poverty Eradication 
•  Empowerment/Justice 
•  Culture/Heritage 
•  Biodiversity/Resilience 
•  Natural Resources 
• Waste Absorption 
Social 
Economic2    Understanding Sustainable Development      15
prime example
7.  This is not what sustainability at the local level is about
8.  This type of 
borrowing against the future can only be decided on a case by case basis and is not 
advised unless there are no other alternatives.  The preferred route is to strive towards 
each corner of the triangle simultaneously. 
 
As with strong sustainability, environmental sustainability does not encourage exchange 
of natural capital for built capital – it merely permits it knowing that a certain level of 
economic activity is required to maintain minimal environmental quality.   
 
Socially Sustainable Development 
This corner of the Triangle is the least understood and the most often ignored.  However, 
it is as important as, and inseparable from, the environmental dimension (OECD, 1997).  
The World Bank (1997) argues that people count more than natural resources for success 
towards sustainability.  Social sustainability seeks to maintain the stability of social and 
cultural systems, including the reduction of destructive conflicts
9 (UNEP et al., 1991).  
Simply put, social sustainability dictates that future generations (individuals and society) 
must have access to the same, or better, opportunities than we now have.  
 
More specifically, socially sustainable development includes the institutional and cultural 
basis for society to function.  Its long-term goal is to increase the capacity of local 
communities so that they can define their own solutions to environmental and economic 
problems.  Indeed, Putnam and his colleagues (1993) convincingly argue that the 
existence of civic community is both the precursor and guarantor of good government 
and the key to sustained economic development. 
 
Additional requirements of this approach are equity in governance, inter- and intra-
generational equity, individual well being and satisfaction of basic human needs 
(Maclaren, 1996).  Implicit within these requirements is that less dominant cultures 
should be provided the opportunity to preserve their cultural diversity (Munhasinghe, 
                                                 
7 The Atlantic Provinces are Newfoundland and Labrador, Nova Scotia, Prince Edward Island and New 
Brunswick.  The unemployment rate in these provinces is for those 15 years old and over in the labour 
force and is calculated from the 1981, 1986, 1991 & 1996 Censuses. 
8 However at a larger scale, say all of Canada, there are valid arguments for the small, primarily rural 
population of the Atlantic provinces to move to the larger urban centres such as Montreal or Toronto 
(coincidentally where Maclaren resides). 
9 Cities are commonly centres of liberal, multicultural activity.  If these are factors that bring people and 
nations together one could argue that cities are justified in claiming an extra credit towards sustainability as 
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1993).  Finally, Berke and Kartez (1995) argue that local capacity building is key to 
social sustainability and they charge central governments with the task of nurturing this. 
  
Economically Sustainable Development 
Economically sustainable development relies on the premise that the greatest utility is 
achieved by using the market to maximise growth and consumption.  This is based on the 
concept of “Pareto Optimality” and economic efficiency applied to the use of scarce 
resources (Berke and Kartez, 1995 and Munasinghe, 1993).  Applied to land 
development, advocates of this concept believe that sustainable development is 
perpetuated through policies that preserve or enhance the role of the market in land 
development decision-making (Berke and Kartez, 1995).   
 
At the global level, the Bruntland Report suggested a massive expansion of the world’s 
economy (WCED, 1987).  However, the Organisation for Economic Co-operation and 
Development (OECD, 1997) argues that unless the workings of the natural and the 
market systems are harmonised, economic progress will be neither sound nor sustainable.  
In addition, Malizia and Feser (1999) point out that there has been a long tradition of 
critiques of capitalist development in response to its adverse environmental and social 
impacts
10.   
 
Therefore, sustainable economic development, although primarily referring to the ability 
of an economy to continually maintain or increase its total economic production, has 
within its meaning an intrinsic link to environmental and social sustainability.  For 
example, when market failures fail to capture the true value of a natural resource, 
environmental degradation may become the main limiting factor to economic growth.  
Likewise, if the institutional basis for equity (and stability) in governance were to be 
drastically altered in a nation, production centres may move away - taking with them 
employment opportunities and revenues.  
 
In short, economically sustainable development can only be achieved by providing 
economic development within the limits of natural and social systems.  Additionally, the 
benefits from the healthy natural environment and economy must be distributed 
equitably. 
 
                                                 
10 Herman Daly (1991) is leading this charge with his Steady State Economics that calls for a substantially 
reworked economic theory and operating system based upon biological theory. 2    Understanding Sustainable Development      17
 
2.5    Production vs. Consumption Measures of Sustainability 
 
To be truly sustainable over the long term all areas that interact with either the citizens or 
the physical environment of any study area would also need to be sustainable (as called 
for by Agenda 21).  Measuring the sustainability of all areas that a study area interacts 
with is practically impossible.  Unfortunately, this leaves the possibility that the area in 
question is therefore “importing” its sustainability by displacing the costs of its imports 
(of all types of capital) to other areas (see Haberl and Schandl, 1998). 
 
Wackernagel and Rees (1995) and others have attempted to measure this in what they call 
the Ecological Footprint (EF).  This concept equates the consumption of a particular 
study area with the overall area needed to produce these resources.  This type of study is 
a consumption side analysis, as opposed to the present research, which is a production 
side analysis
11.  The EF or other similar concepts such as the Ecological Rucksack are 
good tools to help inform consumers about their total impact and over the long term may 
have some influence on consumer preferences.  However, they do little over the short and 
medium terms to help the producing (exporting) nations achieve sustainable production. 




Indeed, the attempt by some to achieve sustainability by work on the consumption side 
rather than the production side is far more subject to the “Tragedy of the Commons” 
syndrome and is proving to be very difficult (OECD, 1999).  The main difference 
between the two analyses is that production side analysis can indicate where the causes of 
pollution and resource degradation are.  Consumption side analysis cannot, it merely 
suggests that domestic consumption levels necessitate a certain level of production and its 
associated pollution and resource degradation somewhere in the world.  In short, the only 
practical way to achieve sustainability is to conduct individual case studies, focused on 
the production side of sustainability, in each area.  The burden of complying with Local 
Agenda 21 ultimately lies with each individual community – including exporters. 
                                                 
11 Note: Under a production side analysis many of the effects of the disposal or combustion of products are 
accounted for, provided they are done in the study area. 
12 The OECD has merely stated that sustainable consumption includes a range of choices, such as greater 
efficiency in the final consumption of energy and resources, minimisation of waste, and more 
environmentally-sound purchasing habits of households and governments.  Further, they state that the 
ecological footprint concept requires further development before it can be used as a measuring device. 2    Understanding Sustainable Development      18
2.6    Summary  
 
Despite the fact that the concept of sustainability is simple there has been little agreement 
by economists or planners on how to apply the concept.  Two frameworks help 
understand the concept: sustainability as opportunity for future generations and the 
sustainability triangle.  There is considerable overlap between the two. 
 
Under the sustainability as opportunity framework economists view sustainability 
essentially as a process of creating and maintaining wealth.  Wealth includes produced 
assets, natural resources, healthy ecosystems and human resources and is referred to as 
capital (World Bank, 1997).  The three types of capital involved are economic, 
environment (natural) and social (including human).   
 
Planners have continued their traditional push for balance between competing interests 
with the use of the sustainability triangle.  The values represented by the corners of the 
triangle are the same as the capital used in the sustainability as opportunity framework: 
economic, environmental and social.  Both frameworks stress the interdependency of the 
components. 
 
Prior to using either of the above frameworks practitioners should clearly state their 
assumptions about sustainability.  How much substitution of economic (built) capital do 
they believe can replace environmental (natural) capital?  Where on the continuum 
between strong and weak sustainability would their beliefs lie?  
 
Working Assumptions 
This research uses the following assumptions in operationalizing sustainability: 
•  Production side analysis of sustainability is justified with the understanding that to be 
truly sustainable over the long term all areas outside of the study area will also have 
to be sustainable.  
•  Human capital can substitute for environmental capital up to the point where the 
carrying capacity is reached.  With technological improvements, this can change over 
time.  This translates to a relatively weak level of sustainability. 
•  For the evaluation of Vienna, the maintenance of biodiversity should be a low priority 
value. 
 
The next section describes indicators of sustainability and their development. 3       Indicators of Sustainable Development    19  
3  Indicators of Sustainable Development 
 
Indicators are instruments that represent complex and broad information in a brief and 
simple way.  Like the canary in the mineshaft, they draw attention to a particular 
phenomenon and can serve as proxy measures of concepts that are not directly 
measurable.  Indicators of sustainable development are instruments that permit the 
visualisation of the level of sustainability and its temporal trend.  They help evaluate 
whether a system such as a city is positively or negatively sustainable.  Policy makers and 
the public can then act accordingly. 
 
The UNCED officially introduced indicators in 1992.  Agenda 21states: 
“Indicators of sustainable development need to be 
developed to provide solid bases for decision making at all 
levels and contribute to the self-regulating sustainability of 
integrated environment and development systems” 
(UN, 1992 a). 
 
Haberl and Schandl (1998) argue that by using shared indicators participants to Agenda 
21 can discuss controversial topics without prejudices.  At the same time, they point out 
that on the local level the set of sustainability indicators may have to be somewhat 
customised to match the particular conditions of the locality.  Difference in data access 
will also dictate local input in selecting indicators. 
 
 
3.1     Two Journeys in the Development of Indicators 
 
As the definition and underlying interests of sustainability have matured, so too have the 
methods that economists and planners have used to gauge their progress towards it.  In 
the 1980s, they may not have used the term sustainability but they were each striving to 
measure what they thought was important (see Figure 3.1 – Two Journeys of Indicator 
Development).  Economists have primarily developed sustainability indicators at the 
national level and planners have concentrated their efforts at the regional and municipal 
levels. 3       Indicators of Sustainable Development    20  
 
Figure 3.1  -  Two Journeys of Indictor Development 
 
United Nations SNA









Planners’  Call  for     Identification  of       Plan  Evaluation 
Balance  between     affected  parties     using  precise 
Competing  Interests      (even  silent     Principles 




SNA to Genuine Savings 
The System of National Accounts (SNA) was developed to measure economic growth 
after the Second World War.  Its focus was on production in markets for which prices 
were available.  Resources were considered abundant and the environment was thought 
of as an inexhaustible sink so there was little need to include them in the accounts 
(Hamilton and Lutz, 1996).  The SNA included depreciation only of produced assets.  
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In the early 1990s, the United Nations Statistical Office (UNSTAT) developed a 
framework for preparing a System of integrated Environmental and Economic Accounts 
(SEEA).  This was the first major step towards Green Accounting.  This framework 
allows the calculation of an Eco-Domestic Product (EDP) as follows:  depreciation of 
produced assets is estimated and subtracted from the GDP to arrive at the NDP; then 
estimates for the depletion of natural resources and degradation of the environment are 
made and subtracted from NDP to arrive at EDP (Hamilton and Lutz, 1996). 
  
In 1993 the SNA was revised.  The two changes that are most relevant to sustainability 
are the UN’s call for natural capital to be classed as an asset and that satellite accounts 
that integrate environmental and economic information should be created (Hamilton and 
Lutz, 1996).  Unfortunately, these revisions are still on a voluntary basis as there are a 
number of outstanding conceptual and empirical issues.  Hamilton and Lutz (1996) 
suggest that this should not be surprising as it took many years to develop the SNR that 
uses easily available market data.  Thus for the time being at least, any form of green 
accounting should be viewed as an estimate, not as an absolute measure. 
 
The next step in the evolution of green accounting came in the mid 1990s.  Genuine 
Savings takes the EDP concept and adds investment that society makes into human 
Box 3.1  -  Concurrent Developments 
 
Throughout this time many who were developing methods of valuing traditionally 
non-market products called for the inclusion of natural capital into a revised 
accounting framework (Ahmad et al., 1989 and Pearce and Warford, 1993).  Pearce 
and Warford (1993) specifically identified aggregation of non-monetized indicators as 
a problem.  They argue that a monetary indicator must be used for measuring changes 
in the total capital stock over time.  In the absence of such an indicator, we can only 
be sure that we are pursuing sustainable development if none of the environmental 
indicators declines.  However, given our assumption that some amount of built capital 
can substitute for environmental capital this is impossible. 
 
Placing a monetary value on each asset is not necessary if each form of environmental 
capital is critical (i.e. threshold values or carrying capacity is reached).  In this case 
the environmental stock cannot decline, thus physical indicators will suffice.  
However, if we agree that some level of substitution is permissible, as was stated in 
this paper’s operational assumptions in Chapter 2, we need a monetary indicator. 3       Indicators of Sustainable Development    22  
capital.  It is the first accounting method to address all three aspects of sustainability and 
is discussed in Section 3.2.  
 
From Balance to Precise Principles in Plan Evaluation 
Dalton (1989) claims that comprehensive plans are a planner’s primary tool for 
influencing future growth and development.  They often integrate diverse sectors of local 
activity (i.e. land use, transportation, infrastructure, housing environmental protection and 
economic development).  Planning departments, governments, developers and citizens 
use the local plan as a guide in shaping land use and community development patterns in 
more sustainable ways.  Indeed, the public have increasingly placed more weight on 
plans as the tool to achieve sustainable development (Berke and Manta, 2000).  
 
Planners and others most often advocate balance between competing interests of the plan.  
Nijkamp et al. (1990) stress the importance of balance in their proposed concept of 
Regional Sustainable Development (RSD).  Kaiser et al. (1995) call for balance 
throughout their defining text on how-to create plans, Urban Land Use Planning 
(ULUP).  
 
ULUP has gone through four editions.  The combined series can be viewed as a history of 
plan making – and is illustrative of how plan making and its relationship to sustainability 
have matured.  The first edition of ULUP by Chapin (1957) prescribes a craft approach to 
plan making where identifying interests rested with the plan’s author.  The resulting 
balance of the plan rested on how skilled the planner was.  The second and third editions 
of the book use rational planning theory as their base.  This dictated that as much 
information be gathered and assessed through data processing and mathematical models 
as possible – leading to the creation of the plan that provides the most utility as seen by 
the planner.  The success of the plan was gauged by how much information was obtained 
and taken into account by the planner.  This approach paralleled Hill’s call in 1968 to use 
a rational, comprehensive “Goals-Achievement Matrix” in assessing the costs and 
benefits of public sector plans (Hill, 1968).  This assigned relative weights to specific 
goals by group of people and has helped in the evolution towards the plan evaluation 
technique that is discussed in Section 3.3. 
 
It was not until the fourth edition by Kaiser, Godschalk and Chapin (1995) that other 
theoretical bases were used in conjunction with rationality.  This edition recognised the 
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implementation processes.  These additional bases allow for the participation of and 
negotiation between stakeholders.  Thus, using these combined approaches planners are 
better equipped to balance the three competing interests of sustainable development 
(social, economic and environmental values). 
 
Unfortunately, little work has further defined what weights should be given to each of the 
competing interests.  Berke and Manta (2000) offer a notable exception with their 
evaluation of 30 comprehensive plans in the US.  They investigated to what degree plans 
support sustainable development principles.  Their techniques will serve as a principal 
guideline for the analyses conducted in this research and are described in Section 3.3.  
First, a review of plan evaluation will be useful. 
 
A Review of Plan Evaluation 
The quality of the plan is a good indication of the importance that the planning 
department, the local government and the public have placed on the goals promoted by 
the plan.  Therefore, an evaluation of how well a plan addresses components of 
sustainability is a good approximation of how the city addresses the needs of 
sustainability.  Baer (1997) argues that (in the US) plan evaluation criteria are more 
important than ever due to the increasing number of states that mandate municipal plans.  
He identifies three parts of a plan that can be evaluated: 
1/  The substance of plan alternatives; and/or 
2/  The plan including its: 
  i/  goals  and  objectives 
  ii/  needs  or  problems 
    iii/  assumptions and method of reasoning 
  iv/  specific  proposals 
  v/  implementation  devices;  and/or 
3/  The outcome (following plan implementation). 
 
Plans can be evaluated at any time from their starting point of Problem Diagnosis right 
through to when outcomes of the plan are apparent (Baer, 1997).  Outsiders, stakeholders 
or the authors can do assessments.  Kaiser et al. (1995) stress the importance of 
evaluation while the plan is being created.  They call this “pre-adoption evaluation.”   
Other evaluations have been termed, sometimes interchangeably: (1)plan assessment, 
(2)plan testing and evaluation, (3)plan critique, (4)comparative research and professional 
evaluations, and (5) post hoc evaluation of plan outcomes (Baer, 1997).  Of all of these 3       Indicators of Sustainable Development    24  
options for evaluation, the one that holds the most promise as an approach to produce 
indicators of sustainability is a slightly altered version of the plan critique. 
 
The plan critique was historically the first type of evaluation where someone other than 
the author analysed a specific plan similar to a book or a movie review.  They are 
undertaken after the publication but typically before enough time has elapsed to see the 
results of implementation (Baer, 1997).  Baer also points out that the criteria used to 
assess the plan and the choice of topics covered have always been individual and often 
idiosyncratic.  His review of critiques in the old Journal of the American Institute of 
Planners showed that they were substantively informative but rarely systematic, much 
less analytical.  
 
The plan critique method, hereafter referred to as plan evaluation, that Berke and Manta 
(2000) recommend is a significant improvement over these older versions.  They set out a 
set of six specific principles whereby plans can be evaluated as to how well they support 
sustainable development.  It is important to note that in their sample of 30 US cities 
Berke and Manta did not find a significant difference between plans that openly support 
sustainability and those that do not.  However, they contend that the concept is still useful 
as an overarching guide for evaluating how well plans achieve a balanced approach to 
managing development.  This is because the technique indicates what the imbalances are, 
if any, between the six principles.  This is discussed in more detail shortly in Section 3.3.   
 
 
3.2    Genuine Savings 
 
Genuine savings is a relatively new method of accounting for an area’s development that 
was first developed by Hamilton (1994) and Pearce et al. (1996).  Hamilton and Clemens 
(1998) have since more formally developed it.  Traditional income measures include 
rents on natural resources only implicitly.  Genuine savings includes these rents explicitly 
by deducting the value of the depletion of the resource asset.  Additionally, local 
pollution damages in terms of lost welfare and human morbidity and mortality are 
deducted from the savings.  The value of global damages from carbon emissions is also 
deducted.  Finally, genuine savings includes societal investment in human capital by 
considering education costs as an investment, as opposed to the traditional notion that 
account for it as a cost.  
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At the national level, where data are similar, genuine savings has the additional 
advantage of comparability between nations.  The World Bank has only calculated 
genuine savings at the national level for two reasons:  First, financial account data are 
readily available;  and Second, much of the lending and research that the Bank conducts 
is reviewed and organised at the national level.  
 
The lack of financial data at the regional level poses constraints for the application of 
genuine savings to regions.  However, it is clearly the most comprehensive accounting 
method available that can indicate the level of sustainability of a region.  Additionally at 
the regional level specific information such as non-market values for forest resources can 
be included where national level information of this sort is rare.  This is the first known 
application to attempt to apply it to the regional or municipal level. 
 
Box 3.2 - Genuine Savings Calculations, details how genuine savings are calculated at 
the national level.  Factors that are clearly not necessary for Vienna (i.e. valuation of 
produced oil and minerals) are not included.  This method is translated to the regional 
level in Chapter 5 Methodology. 
 
 
Box 3.2  -  Genuine Savings Calculations 
 
Step 1 
Gross Domestic Investment (GDI) + current educational expenditure 
= Extended domestic investment 
 
Step 2 
deduct net foreign borrowing 
add net official transfers 
subtract depreciation of produced assets 
= Extended measure of net savings 
 
Step 3 
Deduct the value of resource depletion from extended net saving 
minus (local and non-local) pollution damage 
= Genuine Savings 
 
Step 4 
Divide this quantity by the area’s Gross National Product 
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Positive genuine savings rates imply that wealth is increasing.  Negative rates imply the 
opposite.  Policies that lead to consistently negative genuine savings rates lead to 
unsustainability.  As of 1994 The World Bank has estimated that most high-income 
OECD nations have genuine savings rates of between 3 and 15 percent of GNP (The 
World Bank, 1997). 
 
Japan and Saudi Arabia serve as good illustrations of how the process works.  Savings 
rates in Japan have been a true success story.  Since the Second World War, it has 
consistently had positive savings rates.  As of 1993 it had a genuine savings rate of 26 
percent of GNP – clearly positive (see Figure 3.2).  Saudi Arabia is at the other extreme 
with a 1993 genuine savings rate of –20 percent (see Figure 3.3).  This is primarily due to 
the liquidation of petroleum resources in this country. 
 
 































  (Data source:  World Bank, 1997 b) 
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Table 3.1 summarises how values are assigned within the genuine savings calculations 
 
Table 3.1  -  Resource Valuation for Genuine Savings 
  Subcategory or Notes  Valuation Method 
Human 
Resources 
This is an emerging concept but it is clear 
that wealth and education are positively 
correlated (World Bank, 1997).  While 
‘development’ was at one time synonymous 
with accumulation of produced assets, recent 
thinking has emphasised the importance of 
human resources in the development 
process. Evidence suggests that expenditures 
on education, training, and health contribute 
to development outcomes.  Moreover, such 
expenditures yield a sustained return in the 
future. Improvement in the quality of the 
human factor of production is at least as 
important as investment in physical capital 
(Kunte et al., 1998). 
Education costs are treated as an 
investment rather than consumption 
and are added to the Gross Domestic 
Investment (GDI). 
Harvest Valuation 
The World Bank only charges a depletion 
cost if harvests exceed growth. 
This can be done on a volume or 
monetary basis but the final quantity 
has to be monetized.  In times of 
volatile world round wood prices, care 
has to be taken to do any monetization 




No work has been done at the national 
level to include other services of trees, 
including carbon storage, watershed 
protection, and the supply of non-
timber products.  At the regional level, 
this may be possible if any WTP 
studies are found. 
Soil 
Resources 
Significant research is still required to 
determine economic costs that would equal 
physical losses of soil (World Bank, 1997). 
Soil therefore does not factor into this 
account. 
Pollution damages can be placed into three categories 
1/ Effects on Economic 
Assets 
Pollution’s effects on economic assets are already included 
in depreciation figures
14. 
2/ Effects on Current 
Output 
Pollution’s damage to current output, say crop yields, are 
picked up by reduced production quantities. 
Pollution 
3/ Welfare Effects 
Associated with excess 
Mortality and 
Morbidity 
Estimating welfare effects is more difficult.  The prime 
method used by the World Bank uses society’s marginal 
willingness to pay (WTP) to avoid excess mortality and the 
pain and suffering from pollution-linked morbidity 
(Hamilton, 1996).  If localised pollution is a factor the local 
society’s WTP may be estimated from case studies outside 
of the area.  Global damage values of US$20 per metric ton 
are assessed for local CO2 emissions (World Bank, 1997). 
 
 
                                                 
14 There will be various time lags, however, depending upon the type and concentration of pollutant.  This 
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3.3    Plan Evaluation 
 
Berke and Manta (2000) developed six operational performance principles for evaluating 
comprehensive plans in the United States.  All are connected to the location, shape, scale 
and quality of cities and are descriptive tools best used to measure bundles of qualities. 
The procedure does not account for other aspects of plans that help lead to sustainability 
(i.e. goals, quality of the facts that support policies, evaluation of environmental 
indicators, and procedural validity regarding public participation).  Work on these aspects 
of sustainability is underway.  They argue that basing the six principles on policies is 
valid as policies are critical in guiding day-to-day and long range decision-making. 
 
The principles are (directly from Berke and Manta, 2000): 
 
1. Working  With  Nature 
Development activities should support the essential cycles and life support functions of 
ecosystems.  Whenever possible, these activities should mimic ecosystem processes, 
rather than modify them to fit urban forms.  These activities must preserve biodiversity, 
as well as protect and restore essential ecosystem services that maintain water quality, 
reduce problematic flooding, enhance sustainable resource development. 
 
2.  Liveable Built Environment 
The location, scale, shape, density, mix and quality of development should enhance fit by 
creating physical spaces adapted to desired activities of inhabitants; encourage 
community cohesion by fostering accessibility among land users; and support a sense of 
place to ensure protection of all physical characteristics of urban forms that support 
community identity and attachment. 
 
3.   Place-Based Economy 
A local economy should strive to operate within natural systems limits, within its 
carrying capacity.  Development should not cause deterioration of the natural resource 
base, which serves as a capital asset for the future.  The local economy should also 
produce built environments that meet locally defined needs and aspirations.  It should 
create diverse housing, and infrastructure that enhances community liveability and the 
efficiency of local economic activities. 
 
4. Equity/Eradicating  Poverty 
Land use patterns should recognise and improve the conditions of low-income 
populations, and not deprive them of basic levels of environmental health and human 
dignity.  Improved environmental conditions typically result from improved income 
levels.  Equitable access to social and economic resources is essential for eradicating 
poverty and in accounting for the needs of the least advantaged. 
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5.  Polluters Pay / Waste Ownership  
Polluters or waste generators that cause adverse impacts within and/or beyond their own 
community should be required to pay the cost of the pollution and other harms, with due 
regard to the overall public interest.   
 
6. Responsible  Regionalism 
Communities should not act in their own interests and should account for the 
consequences of their actions on others.  Just as individual developers may be subject to 
the polluter pays principle, so too does a municipality or nation. 
 
Principles 1 through 4 address the long-term ability of a community to sustain healthy 
economic, environmental and social systems.  Principles 5 and 6 reflect the 
interconnectedness of all communities inherent in the definitions of sustainability.  These 
principles are related to the plan through the use of a content analysis method (Berke and 
Manta, 2000).  The six principles represented in the plan policies relate to the balance 
between the corners of the sustainability triangle.  The degree of balance is an indicator 
of the level of sustainability of the plan. 
 
Berke and Manta also summed scores from their content analysis for each of their 30 
cities.  This allows for some comparison of the steps that cities have made towards 
sustainability, at least at the ranking level. 
 
Section 5.2 - Plan Evaluation describes the process used and results of the plan 
evaluation.   
 
 
3.4    Summary  
 
Agenda 21 has called for indicators of sustainable development to be developed.  Further, 
that they should allow comparability across jurisdictions.  There have been two distinct 
journeys towards this development – both maturing concurrently with our understanding 
of sustainable development. 
 
The first journey is a kind of green accounting known as genuine savings.  This is the 
most comprehensive of any accounting indicator and has only been applied at the 
national level.  It includes rents on natural resources explicitly by deducting the value of 
the depletion of the resource asset.  It also deducts damages from pollution and, for the 3       Indicators of Sustainable Development    31  
first time, counts expenditures on education as an investment rather than a cost.  This 
method results in a percentage of the area’s GNP (or Gross Regional Product) being 
shown as net savings or loss.   
 
There is no doubt that the concept of sustainability is being used to guide planning.  What 
is more difficult is to isolate its impact (Berke and Manta, 2000).  Berke and Manta do 
not shy away from this task and have developed a set of six principles that analyse the 
content of plans.  How well the plans balance the six principles is an indicator of 
sustainability.  Additionally, the content analysis method developed by Berke and Manta 
allows for cross-city comparison that can provide further indications of each city’s level 
of sustainability. 
 
The next chapter briefly explains the local context of Vienna. 4      Review of Vienna     32  
 
4   Review of Vienna 
 
Section 4.1 provides a brief, general description of the physical features, government, 
social welfare and education systems of Vienna.  It will be of most use to those 
unfamiliar with the city.  Section 4.2 details efforts made towards Local Agenda 21 by 
the city of Vienna. 
 
 
4.1  General Review of Vienna 
 
Physical 
Vienna is 415.0 km
2 and is home to just over 1.6 million people
15.  The very centre of the 
city, known as the inner city, is a dense, historic district with most buildings having 5-8 
stories.  At the centre of this is a series of wide interconnected, pedestrianized streets 
where commerce, catering to tourists, abounds.  Offices are often on higher floors.  On 
the outer edge of the central city, many of the famous historic landmarks mark their 
territory, many with open grounds.  This is where most of the government buildings for 
Vienna and Austria are located. 
 
The Danube River runs from Northwest to Southeast and marks the eastern edge of the 
inner city.  The inner city is surrounded by equally dense districts (Berzirks) each with 
their own flavour and vitality.  Collectively these are referred to as the central city.  Small 
neighbourhood parks with distinct sections for each type of user group are common (i.e. 
dog areas, children’s play areas and quieter areas with park benches).  There is little 
large-scale zoning for functions as would be common in the United States; rather most 
residential areas will have several basic commercial shops either on the ground floor of 
their building or in an adjacent building.  Rarely can one walk more than five streets and 
not see a grocery shop, a neighbourhood cafe and a pub or restaurant.  There are also 
numerous, very popular, shopping streets (see Figure 4.1). 
 
                                                 
15 (Data source: Magistrat der Stadt Wien, 2000).  This equates to a population density of 3,878.6 per sq. 
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All of these areas are typically more accessible by foot and transit than by car as the 
entire city is well served by multiple modes of public transport (underground, street-level 
tram, bus and commuter rail). 
 
Surrounding the central city is a 3-4 lane (each way) road known as the G rtel.  To the 
south and east (beyond the G rtel) the topography remains flat and there are many 
neighbourhoods similar to those within the G rtel.  However, there are also other 
features in these areas including: a large publicly owned fairground and sporting 
complex;  parks on islands in and peninsulas along the Danube;  cemeteries; and larger 
transportation hubs.   
 
To the north and west of the central city are other neighbourhoods that become 
progressively less dense towards the foothills.  Stretching along the entire length of these 
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Government 
Austria is a federal republic, divided into nine provinces, each with its own provincial 
assembly and government.  The federal government has two chambers.  The first, the 
Nationalrat (National Council) has 183 members who are elected for four years based on 
proportional representation.  The second chamber, the Bundesrat (Federal Council) has 
64 members whom are elected for varying terms by the provincial assemblies.  The 
federal president is elected by popular vote for six years.  She normally acts on advice of 
the Nationalrat, which is led by the Federal Chancellor (Europa Publications, 1999).  




The compulsory social insurance system in Austria covers all employees, the self-
employed and their dependants regardless of nationality.  It provides earnings-related 
benefits for old age, disability, death or sickness.  About 99 percent of the nation are 
covered.  In 1994, 13.5 percent of total federal expenditure was on health care and 46.4 




Vienna has its own provincial board (Landesschulr™te) which supervises school 
education under the Federal Ministry of Education and Cultural Affairs.  The Federal 
Ministry of Science and Transport manages higher education and research.  
 
                                                 
16 The population data are accurate as of November 1999.  Data source: Magistrat der Stadt Wien, 2000. 4      Review of Vienna     35  
 
4.2    Local Agenda 21 in Vienna 
 
The city of Vienna sponsors the Agenda Büro, 
which is in charge of implementing a Local 
Agenda 21 for Vienna in accordance with 
Austria’s agreement to the UNCED in 1992.   
The Büro is in its early stages of work towards a 
Local Agenda 21 and has identified two stages 
that it will follow: 
1/  Taking stock (of  “Perspectives” of those 
who reside or interact with the district;  
2/  The implementation process based on an 
action plan (Agenda Büro, 2000). 
 
The Büro’s intention is to implement Local 
Agenda 21 by district and has chosen the ninth 
district, Alsergrund, to begin its work.  No other district has been examined nor has the 
city as a whole.  The taking stock process for Alsurgrund has yet to be conducted but 
once complete the results will be presented to the public for feedback as a "picture of the 
Alsergrund district."  After the feedback process the Büro is funded for an additional year 
to draw up an action plan that can "readily be applied.”  It also plans to "work on the 
issue of sustainability" at that time (Agenda Büro, 2000). 
 
The Büro’s taking stock stage appears to be very similar to what Kaiser et al. (1995) 
describe as the description of existing and emerging conditions (one of four components 
of the Direction-Setting component of plan making)
17.  Additionally the Büro is only 
taking stock of perceptions about the area.  It is not finding facts on the conditions of the 
environment, the economy or the society.  The Büro’s intentions of  “working on the 
issue of sustainability” are very ambitious for such a short time period.  A similar process 
in Vancouver, Canada has been attempting to get the community to agree to a definition 
of sustainability.  This has been going on for over 4 years. 
  
  
                                                 
17 The three other components are: implimentations of existing and emerging conditions;  goal setting; and 
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5  Methodology and Results 
 
Two analyses were used to answer the research questions.  The first determined Vienna’s 
rate of genuine savings as a percent of Vienna’s Gross Regional Product (GRP)
18.  The 
second determined how well Vienna’s comprehensive plan supports sustainable 
development through a plan evaluation. 
 
 
5.1  Genuine Savings 
 
General Calculations 
There are four general steps in calculating genuine savings going from Gross Domestic 
Investment (GDI) to genuine savings.  In the calculation, current educational spending is 
an investment in human capital.  The following accounting, therefore, adds educational 
spending to the GDI.  The term “Extended” in the following calculations is used to 
differentiate the entire phrase from the standard accounting terms. 
 
(1)  GDI + Education Spending = Extended Domestic Investment (EDI) 
 
(2)  EDI - Net Foreign Borrowing (NFB) + Net Official Transfers = Extended Gross 
Saving (EGS) 
(Note:  Net Foreign Borrowing + Net Official Transfers = Current Account Balance 
(CAB) After Official Transfers) 
 
(3)  Extended Gross Saving – Depreciation = Extended Net Saving (ENS) 
 
(4)  Extended Net Saving - Resource Rents (Depletion of Natural Resources) - CO2 
and other pollution damage (if any) =  Genuine Saving 
 
                                                 
18 Note: Except where noted otherwise, GRP is defined equivalently for Vienna as GDP is for Austria. 5      Methodology and Results     37  
 
This can be rewritten as: 
G =  S - σK - n(R - g) - δ(e - d) + m 
 
where 
•  G is genuine savings 
•  S is extended gross savings 
•  σK is produced asset depreciation (the amount that assets are estimated to have been  
reduced in value for the time period (i.e. one year) due to regular “wear and tear”.  K 
refers to the assets and σ is the chosen rate of depreciation) 
•  n is the net resource rental rate (the return per year from the resource) 
•  R – g is the net natural growth rate (R = extraction rent or volume, g = growth rent or 
volume) 
•  δ is the marginal social cost of pollution (determined by societal Willingness to Pay 
to avoid pollution) 
•  e is the emission rate of each pollutant, d is the dissipation rate of each pollutant
19 
•  m is the investment in human capital (current education expenditures) 




Few of the data that the genuine savings calculations require are directly available for 
Vienna.  Most are only collected at the national level.  For example, the Austrian 
National Bank collects information on the net foreign borrowing as part of the balance of 
payments.  This provides the links between Austria and other countries.  There is no way 
to regionalise this and even if there were, it would not include the transfers between 
Vienna and the rest of Austria.  The amount of borrowing from the Viennese 
administration is available, but this is only a share of the overall borrowing in Vienna. 
 
Given the lack of data specifically for Vienna an alternate approach was used.  Dr. 
Helmut Jeglitsch (1989) of the Österrrichische Raumordnungskionferenz (Örok) 
published a comprehensive analysis of Austria’s net domestic product by region.  He 
determined that Vienna’s net regional product was consistently about 30 percent of the 
nations (see Table 5.1 – Vienna’s Share of Austrian’s NDP).  From 1981 to 1986, it 
averaged 29.6 percent. 
  
                                                 
19 CO2 has a residency time of 200 years, or a dissipation rate of about 0.5 percent per year (Hamilton and 
Clemens, 1998).  The dissipation rate is therefore assumed to be insignificant and is dropped from the 
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Table 5.1 – Vienna’s Share of Austria’s NDP 
Net Product (current  
millions of schillings) 
Net Product (current millions of schillings
20)   
1971 1976 1981 1982 1983 1984 1985  1986 
Austria  307,665.0 543,496.0 785,149.0 842,068.0 890,303.0 938,428.0 993,880.0 1,058,858.0 
Vienna  98,091.9 170,098.4 235,418.0 250,179.5 263,221.5 274,975.1 291,239.7  317,891.1 
   
Vienna 
/ Austria 
31.883% 31.297%  29.984% 29.710% 29.565% 29.302% 29.303%  30.022% 
(Data source: Jeglitsch, 1989) 
 
Local expert opinion believes that these shares are most likely still appropriate for use 
today and certainly are up to 1993 (Maier, 2000).  This is because of Vienna’s 
consistently dominant role in the Austrian Economy.  If this research were on a less 
dominant city in Austria or elsewhere this could not be assumed. 
 
The relationship between Vienna and Austria was so stable between 1971 and 1986 that it 
is reasonable to extend this ratio to the other economic aspects of the calculations.  
Variations to the economic data are primarily due to business cycles that are common to 
economic actors in Vienna and Austria (Maier, 2000).  Thus, national data from the 
World Bank’s World Tables (World Bank, 1995 b) were multiplied by the average of the 
ratios between 1981 and 1986 (29.6 percent).  The ratios from 1971 and 1976 were 
considered too old to be included in this average.  Thus, the average ratio was used to 
determine the following for Vienna: 
1/ Gross  Domestic  Investment; 
2/  Current Account Balance After Official Transfers; 
3/ Depreciation;  and 
4/ GRP 
 
The national level data for GDI and the local data on education had yet to be depreciated.  
Therefore the average ratio (29.648 percent) determined from Dr. Jeglitsch’s analysis of 
the relationship between Vienna’s Net Regional Product and Net National Product was 
assumed the same for gross figures.  It is simply a ratio and will be accurate for both 
gross and net data.  These are then depreciated using the national level rates from the 
World Bank’s Data Tables for each appropriate period (World Bank, 1995 b). 
 
                                                 
20 Data from 1982 through 1986 are projections made in 1989. 5      Methodology and Results     39  
Selection of Time Periods 
The reliance on Dr. Jeglitsh’s analysis for determining Vienna’s share of national data, 
including GNP, places restrictions on this analysis.  The most recent year that Gunther 
Maier of the Vienna University of Business and Economics thought was still accurate is 
1993.  This was therefore selected as the latest year for this analysis.  Fortunately, this fits 
well with other data used in this research.  Much of the national level data used is only 
available up to 1993 and Vienna’s plan which is the basis for the evaluation in Section 
5.2 is published in 1995 but is based on data primarily from 1993 and before. 
 
Vienna’s GRP was thus determined using Dr. Jeglitsch’s analysis (see Table 5.2 – 
Vienna’s GRP). 
 
Table 5.2 – Estimates of Vienna’s GRP
21 
Vienna’s GRP  (current US$) 
  1987 1988 1989 1990 1991 1992 1993 
GNP –
Austria  116,154,000,000 125,751,000,000 125,354,000,000 157,271,000,000 163,482,000,000 185,309,000,000 181,282,000,000 
GRP –
Vienna  34,437,033,388 37,282,326,786 37,164,625,267 46,627,293,747 48,468,714,743 54,939,926,477 53,746,012,075 
 
 
Education investments, resource rents and pollution damages were estimated using local 
data.  The following describes how this was determined. 
 
Education Investments 
Two methods were used to estimate Vienna’s expenditures on education.  The first 
estimated the total number of all types of students and apprentices in Vienna and then 
multiplied this by the OECD’s estimate of expenditure per student for Austria.  It is 
assumed that those attending an education institute in Vienna would remain in Vienna to 
work after graduation.  The figures used to calculate the investments in education only 
account for the expenses of public and private institutions and do not include individual 
private expenses on education.  This therefore results in a lower, and more conservative, 
estimate of the investments. 
 
The education investments are detailed in Table 5.3 – Method 1 (see Appendix 1 – 
Education Investment Calculations for more information). 
 
                                                 
21 Determined from the average of the ratios between 1981 and 1986 ( 29.648 percent). 5      Methodology and Results     40  
Table 5.3 
Method 1/  Education Investment (current US$) 
 
1987 1988 1989 1990 1991 1992 1993 
1,749,403,802 1,898,739,073 2,060,822,129 2,236,741,165 2,311,094,175 2,387,918,803 2,467,297,211
 
The second method simply multiplies Vienna’s GRP for each year by 5.5 percent.  5.5 
percent is the share of Austria’s GNP that was spent on education investments in 1995 
(WRI, 1998).  Note: both of these methods only account for the expenses of public and 
private institutions and does not include individual private expenses on education. 
 
This second method results in the education investments shown in Table 5.4 Method 2. 
 
Table 5.4  
 - Method 2.   Education Investments as 5.5 % of Vienna's GRP (current US$) 
  1987 1988 1989 1990 1991 1992 1993 
GRP –
Vienna  34,437,033,388 37,282,326,786 37,164,625,267 46,627,293,747 48,468,714,743 54,939,926,477 53,746,012,075 
5.5%    1,894,036,836 2,050,527,973 2,044,054,390 2,564,501,156 2,665,779,311 3,021,695,956 2,956,030,664 
 
 
Although the results from Method 1 and Method 2 are of the same magnitude, they vary 
enough to warrant the inclusion of both in the calculations for genuine savings.  This will 




Practitioners at The World Bank do not add the net natural growth of living resources (R 
– g) to genuine savings when it is positive.  However, they do charge a consumption rent 
when harvests exceed growth (when R > g).  This is based on the generality that in many 
developing nations less than 1/3 of standing forests are merchantable.  In examinations of 
countries where growth exceeds harvest (including Bolivia, Congo and Guyana) it was 
shown that if growth were valued at current unit rents this would equal 20 – 50 percent of 
GNP.  Thus it is likely that by mechanically adding net forest growth to GNP the savings 
would include the growth of many trees that have no market value (unmerchantable) 
(Hamilton and Clemens, 1998). 
 
This is a shortcoming of the national level analyses.  Although even at that level detailed 
spatial information is often available about the share of forests that are merchantable.  At 
the regional level, this information is often available, as it is in Vienna.  The Wienerwald 
and other smaller Viennese forests are almost entirely merchantable.  However, other 5      Methodology and Results     41  
uses of the forest are of greater value (Schönbäck and Kosz, 1996 and Bürg, et al., 1999).  
These uses include the option value, existence value and bequest value (Schönbäck and 
Kosz, 1996).   
 
Bürg, et al. (1999), in their random sample of 2915 forest visitors, found that 52 percent 
of respondents were willing to pay an entry fee to visit the Wienerwald
22.  They also 
found that 51 percent of respondents were willing to make a one-time payment to 
preserve the Wienerwald.  This amount ranged from under 75 schillings to over 250, with 
most suggesting an amount between 75 and 150 schillings.  Additionally these amounts 
do not necessarily include the values that the forest brings to the Viennese in terms of 
ecological services and climate moderation
23.  Clearly, if policies were enacted to 
capitalise on these figures the Wienerwald and other city forests could earn substantial 
revenue.  Other smaller forests in Vienna have a higher value per hectare than the 
Wienerwald. 
 
However, because a comprehensive set of values for these non-market resources is not 
available this research uses the merchantable value of the growth per year as the lower 
bound estimate of the annual investment that the Wienerwald is supplying the city.   
 
Over 72 percent of the Wienerwald is owned by the city of Vienna.  The rest is split 
between private citizens, church groups and a quasi-public corporation (AG).  No data 
were available on how much harvest, if any takes place in areas not controlled by the city.  
However, anecdotal evidence from personal discussions with local Viennese and a visit 
to the area suggests that none of these groups harvest more than the amount that grows 
per year.  Therefore, harvest and growth rates from the city’s forests are used for all 
forests within the city
24.  
 
There are 6922.57 ha. of forest in Vienna (STAT, 1998).  The average growth rate per ha. 
is 6.3 m
3 per year.  The average harvest and loss rate is 3.8 m
3 per year (Magistrat der 
Stadt Wien, 2000).  This results in an average net growth rate of 2.5 m
3 per year and an 
overall volume increase of 17,306.43 m
3 per year
25.  Using the average world price of 
sawnwood this results in the values shown in Table 5.5. 
                                                 
22 48 percent were not willing to pay an entry fee. 
23 The Wienerwald is likely a major climate moderator for the city as it lies to the north, the predominant 
wind direction in the winter.  No comprehensive accounting has been done on this.  
24 Outside of the Wienerwald practically all forest areas are owned by the city. 
25 This assumes that forest decadence is not an issue.  5      Methodology and Results     42  
 
Table 5.5 - Lower Bound Limit on the Value of Forests  (per year current US$) 




 ($ per m
3) 





7,748,262 7,748,262 9,225,712 9,225,712 9,356,375 9,858,089 12,344,850 
(Note: Sawnwood prices for 1988 and 1989 were from 1987 and 1990 respectively.   
Data source: World prices from WRI, 1998 Data Table 6.3) 
 
Other Resources 
There are no mineral resource extraction operations in Vienna.
26  Anecdotal evidence 
from personal visits to several of the vineyards and farms surrounding the city also 
suggests that soil loss due to open soil is not significant.  Thus, neither mineral extraction 




Carbon Dioxide (CO2 ) Rents 
Vienna had the CO2 emissions shown in Table 5.6, which are well below Austria’s 
average of 7.4 tons per capita
27 (Data source: WRI, 1998). 
 
  Table 5.6 - CO2 Emissions 
Vienna CO2 Emissions (Million Tons) 
1987 1988 1989 1990 1991 1992 1993 
8.5  8  8.3 8.5 9.5 8.7 9.1 
    Vienna’s  CO2 Emissions  
  1987 1988 1989 1990 1991 1992  1993 
Population  1506201 1531648 1545663 1564051 1591398 1611859  1642391 
CO2 (tons 
per capita)  5.64 5.22 5.36 5.43 5.96 5.39  5.54 
  (CO2 data source: Magistrat der Stadt Wien, 1995 b)
28.  
                                                 
26 Note: there is one gravel quarry in the Southeast of the city but the quantity of extractions was considered 
insignificant. 
27 WRI (Date Table 16.1) calculates Austria’s per capita emission as 7.4 tons in 1995.  It is the same in 
1990 using the total of 59,200,000 tons and 8 million people (WRI, 1998, Data Table 16.2).  This includes 
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    (Population data source: Vienna Urban Development and Planning, 1995) 
 
The global marginal social cost of carbon is assumed to be US$20 per metric ton.  This 
includes the global damage to agriculture and forestry, as well as the effects of rising sea 
levels on coastal cities and agricultural regions.  It does not include a risk factor for 
cataclysmic-type global warming due to, for example, the potentially self-perpetuating 
releases of methane from ice lattices in tundra and permafrost (Kunte et al., 1998 and 
World Bank, 1995).  This $20 per ton is charged to the producing nation or region. 
 
Therefore, Vienna is charged the values in Table 5.7. 
Table 5.7 CO2 Resource Rents (Millions current US$) 
1987 1988 1989 1990 1991 1992 1993 




Other Pollution Rents 
Pollution rents are charged at the marginal social cost due to the impacts of the pollutant.  
This charge reflects increased morbidity and mortality due to pollution.  Austria’s life 
expectancy at birth is one of the world’s highest at 77 years (data source: WHO, 1999).  
All forms of air pollution in Vienna and the phosphate levels in the Danube are below 
World Health Organisation standards.  Vienna’s level of Total Suspended Particulates 
(TSP) at 47 micrograms per m
3 and its level of NO2 at 42 micrograms per m
3 are about 
average for western Europe.  The city’s mean annual SO2 level of 14 micrograms per m
3 
is well below western Europe’s average (see Appendix 2 for more information).  
 
This indicates that there is no evidence that the Viennese have an increased rate of 
morbidity or mortality due to pollution.  Moreover, there is no evidence to suggest that 
the output of any pollutant is distributed inequitably.  Due to the high quality of 




                                                                                                                                                 
28 These values include emissions from the municipal government, businesses, homes and transportation.  It 
excludes those from the federal government within Vienna.  However these are considered to be relatively 
small and are ignored. 5      Methodology and Results     44  
Genuine Savings Rate 



























Calculation of Vienna's Genuine 
Savings 
 
 as a percent of GRP      
 (current US$)      
       1987 1988 1989 1990 1991 1992 1993 
   Range  Austria  28,155,000,000 31,476,000,000 31,735,500,000 40,448,300,000 42,585,800,000 46,896,000,000 44,702,700,000 
Step 1  Gross Domestic 
Investment 
 Vienna  8,347,394,400 9,332,004,480 9,408,941,040 11,992,111,984 12,625,837,984 13,903,726,080 13,253,456,496 
plus and       
 Education Spending  Method 1  1,749,403,802 1,898,739,073 2,060,822,129 2,236,741,165 2,311,094,175 2,387,918,803 2,467,297,211 
gives   Method  2  1,894,036,836 2,050,527,973 2,044,054,390 2,564,501,156 2,665,779,311 3,021,695,956 2,956,030,664 
 EDI and Education  Method 1  29.32% 30.12% 30.86% 30.52% 30.82% 29.65% 29.25% 
minus as % GRP  Method 2  29.74% 30.53% 30.82% 31.22% 31.55% 30.81% 30.16% 
 Current Account 
Balance 
 Austria -269,300,000 -246,280,000 236,339,000 1,173,800,000 115,688,000 -702,540,000 -875,240,000 
gives     Vienna  -79,842,064 -73,017,094 70,069,787 348,008,224 34,299,178 -208,289,059 -259,491,155 
Step 2  Extended Gross 
Saving (EGS) 
Method 1  10,016,956,138 11,157,726,459 11,539,832,955 14,576,861,373 14,971,231,337 16,083,355,824 15,461,262,551 
   Method 2  10,161,589,172 11,309,515,359 11,523,065,216 14,904,621,364 15,325,916,473 16,717,132,977 15,949,996,005 
 as % GRP  Method 1  29.09% 29.93% 31.05% 31.26% 30.89% 29.27% 28.77% 
minus   Method  2  29.51% 30.33% 31.01% 31.97% 31.62% 30.43% 29.68% 
 Depreciation   Austria  13,136,992,256 15,696,268,288 16,357,449,728 19,957,573,632 17,946,400,768 20,232,169,472 23,871,231,571 
gives     Vienna  3,894,855,464 4,653,629,622 4,849,656,695 5,917,021,430 5,320,748,900 5,998,433,605 7,077,342,736 
Step 3  Extended Net Saving 
(ENS) 
Method 1  6,122,100,674 6,504,096,837 6,690,176,260 8,659,839,942 9,650,482,437 10,084,922,219 8,383,919,815 
   Method 2  6,266,733,708 6,655,885,737 6,673,408,521 8,987,599,934 10,005,167,573 10,718,699,372 8,872,653,269 
 as % GRP  Method 1  17.78% 17.45% 18.00% 18.57% 19.91% 18.36% 15.60% 
minus   Method  2  18.20% 17.85% 17.96% 19.28% 20.64% 19.51% 16.51% 
 Resource Rents      7,748,262 7,748,262 9,225,712 9,225,712 9,356,375 9,858,089 12,344,850 
minus        
 Global CO2 Damage      170,000,000 160,000,000 166,000,000 170,000,000 190,000,000 174,000,000 182,000,000 
gives       1987 1988 1989 1990 1991 1992 1993 
 Genuine Savings       
 using  education  Method  1  5,944,352,412 6,336,348,575 6,514,950,548 8,480,614,230 9,451,126,062 9,901,064,130 8,189,574,965 
   Method  2  6,088,985,446 6,488,137,475 6,498,182,809 8,808,374,222 9,805,811,198 10,534,841,283 8,678,308,419 
 as % GRP  Method 1  17.26% 17.00% 17.53% 18.19% 19.50% 18.02% 15.24% 
   Method  2  17.68% 17.40% 17.48% 18.89% 20.23% 19.18% 16.15% 
       1987 1988 1989 1990 1991 1992 1993 
Notes:   Vienna  GRP  34,437,033,388 37,282,326,786 37,164,625,267 46,627,293,747 48,468,714,743 54,939,926,477 53,746,012,075 
GDI, Current Account Balance and Depreciation values calculated as 29.648% 
of national data 
 
Data for Austria included for reference only and are not included in the 
accounting 
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The difference between Method 1 and Method 2 as a percent of GRP was consistently 
less than one percent.  Therefore, Method 1, as the conservative of the two, was chosen to 
represent the final genuine savings results for Vienna (see Figure 5.1). 
 
 
Figure 5.1 shows that between 1989 and 1991 the EGS was higher than the GDI plus  
Education spending.  Theoretically, this is impossible.  This is because the GRP data for 
those years were estimated.  It should be noted that the GDI plus Education Spending and 
the EGS are within one percent of each other during those years.   
 
Summary 
Genuine savings rates for Vienna have been consistently lower than savings measures 
that do not account for the costs of CO2 damage.  Resource rents are positive because the 
growth rate of the forests of Vienna is higher than the harvest rate.  However, this has not 
been enough to offset the charges for global CO2 damage.  This is why genuine savings is 
slightly lower than the Extended Net Savings.  Clearly if the production of CO2 in the 
city were to increase the level of genuine savings would decrease.  This is particulary 
important during the last two years of the study which showed that the level of savings 
has been  decreasing. 
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Between 1991 and 1993 the genuine savings rate dropped from 19.5 percent to 15.2 – it is 
not known why.  Given the assumptions made about Vienna’s share of national data (i.e. 
GDI and Current Account Balance) and that other local data were not included in the 
calculations (i.e. soil erosion and biodiversity) complacency about these results should be 
discouraged.  The decrease between 1991 and 1993 is of particular concern as it may 
signal a trend. 
 
However, despite these cautions the overall genuine savings rate has been relatively 
constant between positive 15 and 20 percent between 1987 and 1993.  This is a clear 
indication that Vienna is on a path towards sustainable development. 
 
 
5.2  Plan Evaluation 
 
This analysis has two objectives.  The first is to assess Vienna’s comprehensive plan, 
Urban Development Plan Vienna
29 to determine how well it addresses and balances the 
concepts of sustainability.  This, in conjunction with the results from Section 5.1, will 
answer the main research question: 
Do the two indicators of sustainable development, genuine savings and plan 
evaluation, appraise Vienna’s level of sustainability similarly?   
 
The second objective is to compare the results from this plan evaluation to the results that 
Berke and Manta (2000) determined for 30 US cities.  This will answer the additional 
research question: 
Are the performance principles used in plan evaluation in the US 
appropriate for assessing Vienna? 
 
Process 
The English version of Vienna’s comprehensive plan was evaluated based upon a plan 
evaluation process developed by Berke and Manta (2000).  Six performance principles of 
sustainable development form the base for this approach: Working with Nature, Liveable 
Built Environment, Place-Based Economy, Equity/Eradicating Poverty and Polluters 
Pay/Waste Ownership.  Table 5.10 lists these principles and they are described in Section 
3.3.   
                                                 
29 See Vienna Urban Development and Planning, 1995. 5      Methodology and Results     48  
 
Although these principles were developed for assessment of US plans they embody the 
balance that many planners have called for.  Indeed, they further refine how planners 
view balance – under this framework there are six aspects to balance (the sustainability 
principles).  Whereas previous applications of sustainability simply tried to balance the 
overarching concerns of economic, environmental and social values. 
 
The first four principles of Table 5.10 address the long-term ability of a community to 
sustain healthy economic, environmental and social systems.  The last two reflect the 
interconnectedness of all communities inherent in the definitions of sustainability.  The 
degree of balance between the principles is an indicator of the level of sustainability of 
the plan. 
 
As part of the work, Berke and Manta (2000) developed a method for evaluating the 
extent to which a plan’s policies promote the sustainable development principles
30.  This 
method uses a plan evaluation protocol that has three steps.  The first is to classify each 
policy of the plan into the six sustainability principles.  The second identifies which of 
the 27 development management techniques each policy addresses (see Appendix 3 – 
Development Management Techniques).  Finally, each policy is then assigned a score for 
each of the principles according to the language used by the policy in discussing and 
implementing the plan element.  The plan elements are housing, transportation, 
environment, energy, urban design, economic development and public facilities.  For 
example words such as “should” would score a “1” and words such as “shall” or 
“mandated” a “2”.  If the principle is ignored within the element a score of “0” is 
assigned.  Finally, the plan(s) is assessed on how well it balances environmental, 
economic and social values by comparing the total scores for each element.   
 
 
The Learning Process 
In order for comparison between these results and those from Berke and Manta, I would 
need to “learn” how to code in a way consistent with Berke and Manta’s technique.  I 
therefore evaluated both Portland and Seattle’s plans.  Portland and Seattle were chosen 
                                                 
30 The analysis by Berke and Manta (2000) did not include cities over 1 million because, they claim, that 
the types of planning programs in such large cities are unique and are not generalisable to their study 
population.  Vienna has about 1.6 million people, but is a type of regional government so the total 
population of the area is far less than that, say of greater Seattle (about 3 million).  It is assumed that the 
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as neither plan has been updated since their evaluation by Berke and Manta (see Bureau 
of Planning, Portland, 1996 and City of Seattle, 1994).  
 
It would have been ideal to compare my individual score sheets with those used to 
originally evaluate Portland and Seattle.  However, these were unavailable so the 
“learning” was done by comparing subtotals and totals of scores; both during evaluation 
and at the end of each plan’s evaluation.  Portland’s plan was evaluated first and the total 
scores are in Table 5.9.  The scores from Berke and Manta’s evaluation are also included 
for comparison.  
 
 
Table 5.9  Scores for Promoting Sustainable Development Principles 














Portland (a)  10.4  16.8  10.8  8.5 1.2 6.9  54.6 
Portland  (b)  7.8 14  8.2  6.8  0.8 5  42.6 
difference 25.0%  16.7%  24.1%  20.0% 33.3% 27.5% 22.0% 
Seattle  (a)  2.8  6.2 2.5  1.8 0.5 3.0  16.8 
Seattle  (b)  3  7  2.9  1.6 0.7 2.8 18 
difference -7.1%  -12.9%  -16.0%  11.1%  -40.0%  6.7%  -7.1% 
Notes: 
(a)  from Berke and Manta (2000) 
(b) personal evaluation scores 
 
There is considerable difference between my evaluation of Portland’s plan and the 
original.  Differences by sustainability principle ranged from about 17 to 33 percent.  
Fortunately it was a learning experience and the evaluation of Seattle’s plan achieved 
differences of less 20 percent for all principles except the polluters pay principle.  This 40 
percent difference is due to the very low scores of 0.5 and 0.7 resulting in a relatively 
large percent difference.  Overall however, these differences are small enough to warrant 
the evaluation of the Vienna plan in the same manner. 
 
 
Evaluation of the Urban Development Plan Vienna 
Unfortunately the Viennese plan does not contain explicit polices or goals as is common 
in North America, including the Seattle and Portland plans.  This makes the evaluation of 
the plan particularly difficult.  The style of the plan is more of a story, mixing qualitative 
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policies and approved development programs
31.  However, the plan is comprehensive in 
nature and does address all factors common to good plans in North America.  The 
evaluation is therefore of interest. 
 
The text of the plan was assessed for what could be interpreted as a policy, either 
implicitly or explicitly.  For example in the transportation section of the plan the 
following passage resulted in the assigning of a “2” to the Permitted Use Policy under the 
transportation element: 
 
“This constitutes a departure from concepts that embrace a 
traffic policy of equality, of ‘peaceful coexistence.’  But even 
if we do not like it: the flight for the scarce space on the 
streets is happening everyday.  For the weaker groups of road 
users, it is a losing battle; this will be counteracted from now 
on.” (Vienna Urban Development and Planning, 1995). 
 
It is also important to note that the planning department in Vienna has considerable more 
power and funding at their disposal than most departments in the US.  For this reason 
slightly more latitude was given in interpreting passages such as the above – specifically, 
a development management technique was not needed.  
 
The following technique was used for searching the text.  First, the goal of the paragraph 
was determined.  This was then translated into its equivalent sustainability principle.  The 
score (0,1 or 2) based on the language of the text was then applied to the most appropriate 
plan element that the text was addressing.  For example, in the following passage “lively 
urban atmosphere” was meant to mean the sustainability principle of Liveable Built 
Environment and “work, housing, shopping” were interpreted to mean the plan elements 
of economic development and housing – thus they each scored “1”.  
“..a lively urban atmosphere can  be achieved by providing 
for the coexistence for the key ‘urban functions’ of work, 
housing and shopping...” (Vienna Urban Development and 
Planning, 1995) 
 
Additional examples of text from the plan and associated scores are in Appendix 4. 
                                                 
31 Approved meaning both approved by the planning department and/or the City Council of Vienna. 5      Methodology and Results     51  
 
Identifying which development management technique was used (as Berke and Manta, 
2000 did) proved impossible as these were rarely mentioned in the plan.  However, the 
scores from each of the development management techniques is summed under each 
planning element.  Thus, it is not important to know what development management 
technique was used.  Rather the balance between elements and principles is.  The results 
of the evaluation are detailed in Table 5.10 along with the mean and total scores from the 






Scores for Promoting Sustainable Development Principles by Plan Element 
  Sustainable Development Principles 






Equity Polluters  Pay  Responsible 
Regionalism 
Plan Element  Vienna  Mean  Vienna  Mean  Vienna  Mean Vienna Mean Vienna Mean Vienna  Mean 
Housing  1 0.1  3 0.6 1 0.1 4 1.4 0  0  2  0.1 
Transportation  1 0.3  2 1.0 0 0.1 3 0.1 1 0.1 2  0.4 
Environment  2 1.3  2 0.8 0 0.0 0 0.0 2 0.1 1  0 
Energy  0 0.5  1 0.3 0 0.3 1 0.1 0  0  1  0 
Urban Design  1 0.8  4 2.5 0 0.5 2 0.4 0 0.2 0  0.3 
Econ. Devt.  0 0.1  0 0.3 3 1.1 1 0.3 1  0  0  0.2 
Public 
Facilities 
0 0.5  0 1.4 0 0.1 0 0.2 0 0.3 0  0.4 
Principle 
Totals 
5 3.6  12 6.9  4 2.2  11 2.5  4 0.7 6 1.4 
Notes: 
1/  Original Data refers to that from Berke and Manta (2000) Table 2 – Sustainable Development 
Principles Integrated 
2/  For the original data a value of 0 may range from 0 to <1 
 
Summary 
Unfortunately, due to the small sample size of this evaluation (i.e. one) it is impossible to 
compare individual values from the Vienna plan evaluation with the mean scores.  
However, it is clear that the proportions of the totals are similar.   
 
Generally, the lack of clear policies and development management techniques in the 
Vienna plan are major drawbacks to the application of this technique.  However, Berke 
and Manta (2000) summarise their results by mean scores assigned to each planning 
element under each sustainable development principle (see Table 5.10).  This provided a 
useful framework for evaluating how well the Vienna plan balances these interests.  It 
showed that there is considerable variation between the principle totals.  This information 
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cautious comparison between the Viennese plan and the 30 reviewed by Berke and 
Manta. 
 
Totals range from a low of 4 for both Place-Based Economy and Polluters Pay to a high 
of 12 for the Liveable Built Environment.  These scores would be identical if the plan 
balanced all of the principles.  The principles that received the most attention in the plan, 
and therefore higher scores, were Liveable Built Environment (score of 12) and Equity 
(score of 11).  These scores are not surprising, as both principles are hallmarks of 
planning in Vienna.  Clearly, the Viennese place a high value on a liveable built 
environment and equity is a strong component of public policy throughout Austria. 
 
The two lowest scoring principles were Place-Based Economy and Polluters Pay each 
with a total of 4.  Harmony With Nature was also relatively low with a total score of 5.  
However, despite the variation in scores between the sustainable development principles 
the plan does address them all – something that was not the case for all of the plans 
evaluated by Berke and Manta
32.  Therefore, although the principles are not perfectly 
balanced the Vienna plan does a better job of balance than most of the plans in Berke and 
Manta’s study.  Relative to these plans the Vienna plan is on a more sustainable path.   
 
The performance principles identified by Berke and Manta are useful in measuring the 
extent that Vienna’s plan supports sustainable development.  This is shown by the fact 
that scores were identified for each of the principles.  The development management 
techniques that they used were not useful however as the Vienna plan does not explicitly 
detail many of these.
                                                 
32 Berke and Manta (2000) divided their sample of 30 plans into two groups: The first for plans where 
sustainable development was an integral part of the approach and the second for those plans that did not.  
Both of these groups contained plans that had totals for some sustainability principles of zero.   6      Conclusions     53  
6  Conclusions, Policy Recommendations and Suggestions for Future Research 
 
6.1  Conclusions 
 
The lack of empirical indicators of how sustainable a region is has clearly made it 
difficult for governments to implement the agreements that they signed at the UNCED in 
1992.  Eight years after this meeting Vienna has only just begun its process of adopting a 
Local Agenda 21.  This is not encouraging, especially as Agenda 21 called for developed 
nations to take the lead and then transfer the knowledge learned to developing countries. 
 
This research shows that the two indicators, genuine savings and plan evaluation, can be 
practical methods of evaluating the level of sustainability of a city or region provided 
specific information is available. The first indicator, genuine savings is a type of green 
accounting that had only been applied at the national level before this study.  National 
level data were combined with local data from Vienna to determine the city’s level of 
genuine savings.  The second indicator, plan evaluation, reviewed Vienna’s 
comprehensive plan for how well it balanced six performance principles of sustainable 
development.  
 
The genuine savings calculations require either specific local data or the ability to 
determine regional shares from national data for gross domestic investment, current 
account balance and depreciation.  Local information is also needed on education 
expenditures, pollution damages and resource extraction and growth rates.  
 
The plan evaluation analysis of this research was severely hampered by the lack of clear 
policies in the Vienna plan.   Direct comparisons between the plans evaluated by Berke 
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Results 
The First Research Question 
 
Do the two indicators of sustainable development, genuine savings and plan 
evaluation, appraise Vienna’s level of sustainability similarly? 
 
Yes.  Both indicate positive positions towards sustainability.  Each is summarised below. 
 
Genuine Savings 
The city of Vienna has had a relatively constant genuine savings rate between 15 and 20 
percent of GRP between the years of 1987 and 1993. These rates are lower than 
traditional savings rates that do not account for pollution
33 (global CO2 damage), natural 
resource depletion or human capital (education) investments.  During the same period, 
these traditional measures were approximately 30 percent of GRP.  
 
Resource rents are positive because the growth rate of the forests of Vienna is higher than 
the harvest rate.  However, this has not been enough to offset the charges for global CO2 
damage.  This is why genuine savings is slightly lower than the Extended Net Savings.  
Clearly if the production of CO2 in the city were to increase the level of genuine savings 
would decrease.  This is particularly important during the last two years of the study that 
showed that the level of savings has been decreasing.  Between 1991 and 1993 the 
genuine savings rate dropped from 19.5 percent to 15.2 – it is not known why.  Given the 
assumptions made about Vienna’s share of national data (i.e. GDI and Current Account 
Balance) and that other local data were not included in the calculations (i.e. soil erosion 
and biodiversity) complacency about these results should be discouraged.  The decrease 
between 1991 and 1993 is of particular concern as it may signal a trend. 
 
However, despite these cautions the overall genuine savings rate has been relatively 
constant between positive 15 and 20 percent between 1987 and 1993.  This positive 
estimate is largely reliant on national level data for GDI, net official transfers and GNP.  
This data is applicable to Vienna because the relationship between Vienna and Austria 
has been extremely stable at about 30 percent.  Additionally, business cycles are the main 
factor to changes in these national data and they influence actors in Vienna and Austria at 
the same time.   Local data for education, resource rents and pollution add to the 
                                                 
33 No evidence was found to suggest that the Viennese have an increased rate of morbidity or mortality due 
to pollution.  Thus, no local pollution factors (i.e. SO2 or NO2) were included. 6      Conclusions     55  




The 1995 Urban Development Plan Vienna did not contain policies like those that are 
common in plans in the United States.  However, it was possible to measure the emphasis 
that the plan placed on each of the sustainable development principles in a way similar to 
how Berke and Manta (2000) measured this by reviewing policies.   
 
The evaluation showed that the total scores for each of the six sustainable development 
principles varied considerably.  Totals ranged from 4 to 12 - had the plan balanced all of 
the principles each would have had the same score.  The principles that received the most 
attention were Liveable Built Environment (score of 12) and Equity (score of 11).  These 
are not surprising, as both principles are hallmarks of planning in Vienna.  The lowest 
scoring principles, and the ones that deserve more attention in future plans, are Place-
Based Economy and Polluters Pay (each with a score of 4) and Harmony with Nature 
(score of 5).  However, despite this variation the plan does address all of the principles – 
something that was not the case for all of the plans that Berke and Manta (2000) assessed 
in the US.  Indeed, the variation is significantly less than the variation between the mean 
scores of the plans assessed by Berke and Manta.  Thus, although the principles are not 
perfectly balanced the Vienna plan does a relatively good job of addressing all principles 
and therefore indicates a positive path to sustainable development. 
 
In combination, these positive indications challenge the long-held view that cities, by 
their very nature, cannot be sustainable. 
 
 
The Second Research Question 
 
Additionally, are the performance principles used in plan evaluation in the 
US appropriate for assessing Vienna? 
 
The performance principles are useful for assessing the level of sustainability promoted 
by the plan, but primarily because they show how much, or how little, emphasis the plan 
places on each. Through the use of the same scoring system as Berke and Manta (2000) 
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performance principles.   However, this is different from Berke and Manta’s results 
which reviewed the policies of the plan.  This is still of use to plan makers and the 
community in that it provides information on what principles the plan does not address 
adequately (based on the goal of balancing the attention spent on each principle). 
 
 
6.2 Policy  Recommendations 
 
The Third Research Question 
 
What are the policy implications of these findings? 
 
1.  Genuine savings rates for cities and regions – as opposed to solely national level 
analyses – should be determined.  The techniques developed in this research show 
that genuine savings can practically be applied to sub-national level areas.  Given the 
nature of local resource use, pollution and investments in human capital this is a far 
more logical unit of analysis than the national level.  The ideal boundaries are water 
or airsheds that are also natural limits to the movement of labour. 
2.  It is important for policy makers and researchers to state their perspectives on the 
details of sustainable development.  This includes stating assumptions on the level of 
substitutability between types of capital, whether production side or consumption side 
analysis is used and what value, if any, biodiversity has for the area in question. 
3.  The Vienna Plan needs to focus more attention to the three lowest scoring sustainable 




6.3  Suggestions for Further Research 
 
•  Apply the technique of city-level genuine savings analysis developed in this research 
to city or regional level data
34.  Cities in these countries are a prime location for the 
                                                 
34 In this analysis of Vienna, pollution does not impose any adverse affects on local mortality and 
morbidity.  Pollution damages, besides global CO
2 emissions, were therefore not calculated.  Similar 
calculations conducted by the World Bank at the national level also do not calculate pollution rents other 
than for CO
2 emissions.  In developing countries or transition economies with high levels of important local 
pollutants, such as particulate matter in the air, conducting a local level analysis that includes these factors 
will prove to be especially important.  6      Conclusions     57  
application of the concept.  Citizens and policy makers need indicators depicting the 
changes that their cities are undergoing. 
•  Develop frameworks whereby the type of city-level genuine savings analysis 
developed here can be combined with one of the sustainable consumption techniques 
such as the ‘ecological footprint’ or the ‘ecological rucksack.’ 
•  Any future research has to be careful if two or more indicators for any areas prove to 
systemically indicate different directions (i.e. positive or negative sustainability).  If 
this occurs the legitimacy of the indicators themselves in question.   
•  Make the scores and process of any plan evaluation public.  This is an excellent tool 
to promote discussion amongst community members as it quantifies where a plan is 
not balanced in its approach to sustainability. 
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I.  Schuler und Studenten - 1994 
    Males and Females 
Kindergarten 36,900
Vorschule   2,100
Volksschule (+Sondersch.)  60,600
Sekundarstufe 1  61,900




Postsedkundare Ausbildung  5,600
Hochschule   126,200
sub total    364,900
Lehrlinge (apprentices - 1993 
data) 
20,900
Total with apprentices  385,800
(Data source: Portrait der Regionen. (1999) Eurostat, European Union, 
Luxemburg) 
 
In 1994 there were a total of 385,800 students of all types.  Unfortunately this 
information was not available for all years.  Therefore the following process was used to 
estimate the student population. 
 
Between 1990/91 and 1995/96 the student population grew by 1.1% per year
35 




                                                 
35 All student population rates of change are determined from data from the Austrian Ministry of Higher 
Education and Osterreichisches Statistisches Zentralamt. 7      Appendices     59  
 
Between 1980/81 and 1990/91 the student population grew by 6.20 % per year 
Going back in time this equates to a reduction of students by 5.89 % per year 
This provides the following number of students: 
 
Student Population in Vienna       
1987 1988 1989 1990 1991 1992 1993 1994 
308,308 327,423 347,723 369,282 373,344 377,451 381,602 385,800 
 
Education expenditure data were only available for 1990 and 1995.  Between 1990 and 
1995 the education expenditure grew by 2.20% per year.  This rate was used to estimate 
the expenses for 1991-1994.  This translates to a decline of 2.15 % each year before 
1990.  This provides the following: 
 
Education expenditure per 
Student (US$) 
       
1987 1988 1989 1990 1991 1992 1993 1994 1995 
5674.2032 5799.0357 5926.6145  6057  6190.254 6326.4396 6465.6213 6607.8649  6763 
 
Finally the education investments: 
Education Investment (US$)       
1987 1988 1989 1990 1991 1992 1993 1994 
1,749,403,802 1,898,739,073 2,060,822,129 2,236,741,165 2,311,094,175 2,387,918,803 2,467,297,211 2,549,314,289
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Appendix 2 - Environmental Health 
 
 
Air Pollution in Vienna Similar to 
or Lower than Other European Cities 





   TSP (a)  SO2 (b)  NO2 (c) 
Austria  Graz 45  12  34 
 Linz  34  7  25 
 Vienna  47  14  42 
Belgium  Antwerp 76 25  49 
 Brussels  78  20  48 
 Liege  82  17  35 
Germany  Berlin 50  18  26 
 Frankfurt  36  11  45 
 Munich  45  8  53 (d) 




available  25 77  (d) 
 Manchester not 
available  26 49 
Notes:  London also has 14 micrograms/m3 of black smoke 
 and 28 micrograms/m3 of fine particulate matter PM10 
 a = total suspended particulates in the air in 
micrograms per cubic meter 
 
 b = sulphur dioxide measured in micrograms 
 per cubic meter   
 c = nitrogen dioxide measured in micrograms 
 per cubic meter   
 d = exceeds World Health Organisation guidelines 
(Data source: WRI, 1998 Data Table 8.5) 
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Low Levels of Phosphate in the Danube  
(Relative to other European rivers) 
European Rivers  Phosphate  
   Concentration 
(mg/l) 
Danube   0.10
Dnieper   0.01
Dniester   0.10
Ebro   0.04
Elbe   0.38
Garonne   0.10
Glama   0.01
Loire   0.10
Po   0.08
Rhine-Mass 0.40
Rhone   0.01
Seine   0.40
Tajo   1.31
Volga   0.02




   
(Data source: WRI, 1998, Data Table 12.4) 7      Appendices     62  
Appendix 3 – Development Management Techniques 
(Categorised by policy category) 
 
From Berke and Manta (2000) 
 
1.  Land Use Regulation 
Density 
Permitted Use 
Special Study Zone 
Sensitive Area Overlay 
Subdivision 
Site Review 
Local Environmental Impact Statement (EIS) 
 
2.  Property Acquisition 
Transfer of Development Rights 
Acquisition of Land 
Acquisition of Development Rights 
Land Bank 
Acquisition of Development Units 
 
3.  Capital Facilities 
Phased Growth 
Concurrency 
Location of Capital Facilities 
Urban Sevice Boundary 
Annexation 
 





Land Trust Funds 
 
5.  Building Codes and Standards 
Standards for New Buildings 
Standards for Retrofitting Existing Buildings 
 
6.  Public Education and Awareness 
Builder Workshop 
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